Introducere: Beneficiul rezecţiei hepatice în cazul metastazelor hepatice şi extrahepatice colorectale (MHEHCR) este încă discutabil. Scopul acestui studiu este de a evalua rezultatele rezecţiei metastazelor hepatice şi extrahepatice efectuate pacienţilor cu MHEHCR într-un centru medical cu un volum mare de intervenţii chirurgicale, atât în sfera chirurgiei hepato-biliare, cât şi în sfera chirurgiei colo-rectale şi de a identifica factorii de prognostic care se corelează cu o supravieţuire îndelungată. Metoda: Studiul este unul retrospectiv şi se bazează pe un lot de 678 de pacienţi consecutivi, cu metastaze hepatice ale cancerului colo-rectal operate într-un singur centru chirurgical, în perioada aprilie 1996 -martie 2016. Dintre aceştia, 73 de pacienţi au prezentat MHEHCR. Analiza univariată a fost efectuată pentru identificarea acelor factori de risc ce influenţează supravieţuirea generală (SG) . Rezultate: Au fost 20 de metastaze extrahepatice localizate la nivelul pediculului hepatic, 20 la nivel peritoneal, 12 la nivel ovarian şi pulmonar, 9 cu alte localizări şi 12 recidive locale. Au fost efectuate 53 de rezecţii curative (RO). Supravieţuirea
Introduction
Colorectal cancer (CRC) ranks third among adult cancers and is the second leading cause of death after lung cancer, despite significant advances in the treatment of this condition. In 2012, more than 55,000 deaths from this disease occurred in the United States and about 214,000 deaths were registered in Europe. In Romania, in 2012 colorectal cancer occupies the second place among adult cancers, both in terms of incidence (10, 256 new cases) and mortality (approximately 5,500 deaths) (1).
The main cause of death in patients with colorectal cancer is metastatic disease (2, 3) . Most often, CRC metastases arise in the liver (66%) (4) , with the following locations in the order of frequency being peritoneal (15%), pulmonary (10%) and bone (1.9%) (5) .
In the past three decades, it has been found that for patients with colorectal hepatic-only metastases (CHMs), the treatment that provides the longest survival (and even the cure in some patients) is hepatic resection associated with adjuvant oncologic treatment (6, 7) .
For a long time, the presence of extrahepatic metastases (CEMs) was an absolute contraindication to surgery in patients with hepatic and extrahepatic colorectal metastases (CHEHMs).
In the last decade, some authors reported favorable survival results in selected patients with CHEHMs, in which complete resection of all metastatic disease (8) (9) (10) (11) could be performed. Currently, several centers consider that the presence of CEMs is no longer an absolute contraindication to liver resection (if complete resection of hepatic and extrahepatic disease can be performed), extrahepatic disease representing only a poor prognostic factor for patients with CHMs. Thus, in some series reported to date, were observed overall survival (OS) rates at 5 years ranging from 26 to 28% (12, 13) , significantly higher than those recorded in patients receiving only palliative oncologic therapy (the best chemotherapy treatment can offer a median survival of up to 12-13 months and a 5 years survival of 1%) (14, 15) .
The purpose of this study is to present the results achieved by the resection of hepatic and extrahepatic metastases in patients with CHEHMs operated in "Dan Setlacec" Centre of General Surgery and Liver Transplantation of Fundeni Clinical Institute within a period of 20 years and to identify prognostic factors that correlate with longer survival in these patients.
Method
Retrospectively analysis was performed in 678 patients with CHMs resected in "Dan Setlacec" Center of General Surgery and Liver Transplantation between April 1996 and March 2016.
Of these, 605 had liver only colorectal metastases (CHMs group), and 73 patients had both hepatic and extrahepatic metastases (CHEHMs group). Only patients with extrahepatic metastases diagnosed at the same time as liver metastases and who had histologically proven metastases were included in the latter group. Also in this group were included patients who developed local colorectal recurrence (after previous resection of the primary tumor) at the time of CHMs diagnosis.Morbidity, mortality and survival rates were calculated for each of the two groups (CHMs group and CHEHMs group) and then compared to find if the differences were statistically significant.
In the CHEHMs group, survival rates were compared between patients undergoing complete resection of metastatic burden (R0 group) and patients undergoing incomplete resection of metastatic disease (R1/R2). In the R0 group, it was also performed a comparative analysis of OS based on the following parameters: location of the primary tumor, T status, N status, number of liver metastases, maximum CLMs diameter, neoadjuvant chemotherapy, extent of hepatectomy, the location of extrahepatic disease and the time period of the diagnosis (1996-2004 vs 2005-2016) .
The data were obtained from hospital charts, discharge letters from other hospitals (for patients undergoing primary tumor resection in other hospitals), operation database of "Dan Setlacec" Centre of General Surgery and Liver Transplantation from Fundeni Clinical Institute,as well as from the computerized database for evidence of patients with liver resections.
Postoperative morbidity was reported as any deviation from the normal postoperative course and was graded according to DindoClavien grading system of postoperative complications. In patients who developed more than one complication, it was reported only the complication with higher DindoClavien grade.
Postoperative mortality was defined as the death of a patient during hospitalization or within the first 30 days after hepatectomy.
The morbidity and mortality rates were compared between different groups of patients by Chi-square test or Fischer's exact test.
OS was defined as the interval between the liver resection and the last follow-up or the date of the patient's death.
Patients who died postoperatively were excluded from survival analysis as well as patients who were lost at follow-up.
The 1-, 3-and 5-year OS rates and median survival were estimated with a Kaplan-Meyer test.
The OS rates were compared between certain groups of patients by Log-rank test.
Differences were considered to have statistical significance when p <0.05.
In some patients, reliable data were not available for certain parameters. That lack of data occurs mainly in patients treated for their primary tumors in other hospitals or those who were not followed in our institution.
For statistical analysis SPSS Statistics 19 was used.
Results
Out of 678 patients included in the study, 605 had CHMs (3 of them were lost at follow-up) and 73 patients had CHEHMs.
In CHEHMs group, the location of extrahepatic disease and completeness of metastases resection are showed in Table 1 .
In CHEHMs group the morbidity rate was 45,2% (33/73 patients), which was not statistically significant higher than those observed in CHMs group (38.37%, p value = 0.3096). Also, mortality rate was not statistically significant higher in CHEHMs group (5.4%) than in CHMs group (2.6% -p value = 0.2587). In CHEHMs group, all the patients who died posoperativelly underwent major hepatectomies. Thus, in CHEHMs group, the mortality rate of patients who underwent major hepatectomy was 26,6% (4/15 patients), while in patients with minor liver resections the mortality rate was 0% (p value = 0.0013). Two out of these 4 patients died due to postoperative liver failure in 1996 and 1997 and no one patient died during the last 7 years of the study.
In the CHMs group, OS rates at 1-,3-and 5 years were 88.1%, 51.8% and 30.9% respectively, with a median survival of 39 months. In the CHEHMs group, OS rates at 1-, 3-and 5 years were 68.1%, 19.2% and 9.2%, respectively, with a median survival of 19 months. The OS rates were statistically significant higher in the CHMs group than in the CHEHMs group (p value <0.001) ( Table 2 , Fig. 1 ).
Even in patients undergoing R0 resection, the OS rates achieved in CHEHMs group were significantly lower than those achieved in CHMs group (median survival 20 months vs 39 months, respectivelly; p value < 0.0001) ( In CHEHMs group, the 1-, 3-and 5-year OS rates of patients undergoing R0 resection were 71,4%, 27,7% and 13,3%, respectivelly, with a median OS of 20 months. The 1-and 3-year OS rates achieved by the patients who underwent R1/R2 resection were 60% and 0%, respectivelly and the median survival was 13 months (significantly lower than those observed in R0 patients -p value = 0.004) ( Table 4 , Fig. 3) .
In order to identify certain factors related to the primary tumor or liver metastases that significantly influence OS in patients with CHEHMs undergoing R0 resection, it was Chirurgia, 112 (6) performed a comparative analysis between subgroups of patients. No one factor is related to the primary tumor influences OS in a significantly manner (Table 5) .
Among the factors related to the liver metastases, the number of CHMs significantly impacts OS. Thus, in patients with 1-3 CHMs, the 1-, 3-and 5-year OS rates were 73.8%, 30.8% and 14.8%, respectively, while in patients with 4 or more CHMs, there were no survivors at 3 years (p value = 0,036) ( Table 5 , Fig. 4) .
Another factor that significantly influences OS was the extent of liver resection. The patients who required a major hepatectomy achieved a significantly lower OS than those undergoing a minor one (p value = 0.048) ( Table 5 , Fig. 5 ).
In the first period of time (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) , the 1-and 3-year OS rates were 50% and 0%, respectivelly, while in the second period of time (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) ) the 1-, 3-and 5-year OS rates were 75.6%, 33.5% and 16.1%, respectivelly (p=0.017) (Fig. 6, Table 5 ).
Neo-adjuvant chemotherapy did not signifi- cantly increased OS in this group of patients (the difference between patients who received neo-adjuvant chemotherapy and those who did not receive was not statistically significantp value = 0.792) ( Table 5) . In CHEHMs group, the patients who underwent R0 resection were divided in 4 subgroups, depending on the location of extrahepatic disease (ovary and lung, peritoneum, lymph nodes and local recurrence). The OS rates were calculated for each of these subgroups. The other patients who presented multiple locations of extrahetic disease or other location of metastases (e.g. spleen, bone) were not included in this analysis due to the very small number of patients in such subgroups.
In "ovar and lung" metastases patients, the 1-, 3-and 5-year OS rates were 80% , 20% and 20%, respectivelly, with median survival of 28 months. In "peritoneum" metastases patients, the 1-, 3-and 5-year OS rates were 72.7%, 36.4% and 0%, respectivelly, with median survival of 20 months. In "local recurrence" patients, the 1-, 3-and 5-year OS rates were 75%, 10.4% and 0%, respectivelly, with median survival of 19 months.
In "lymph nodes" metastases patients, the 1-, 3-and 5-year OS rates were 56.3%, 28.1% and 14.1%, respectivelly, with median survival of 13 months.
The survival rates were not statistical significantly different between these four subgroups of patients (p value = 0.413) ( Table 6 ).
Discussion
By the early 2000s, the presence of extrahepatic metastases was an absolute contraindication to liver resection in patients with CHMs. Thus, the only treatment recommended for these patients was palliative chemotherapy alone (16, 17) .
Even now, the presence of extrahepatic metastases is considered a more advanced stage of the disease, with a poorer survival expectancy. By this reason, in the 7 th Edition of Chirurgia, 112 (6), 2017 www.revistachirurgia.ro 679 Table 6 . OS rates of patients with CHEHMs, depending on the extrahepatic disease location AJCC staging system, patients with metastatic colorectal cancer were divided in two groups (IVA -one metastatic organ/site and IVB -more than one metastatic site), with lower survival rates for the later (18). However, some retrospective studies published in the late 1990s revealed unexpectedly long survival in some patients with CHEHMs (8, 19, 20) .
For this reason, in the early 2000s, few authors reviewed the results achieved by curative-intent surgery in their patients operated for concomitant hepatic and extrahepatic metastases from colorectal cancer. In 2003, Elias et al. reported (in a study of 111 patients with CHEHMs) a 5-year overall survival rate of 20% (10) .
Gradually, more and more centers specialized in oncologic surgery performed resection of liver metastases and extrahepatic disease in selected patients with CHEHMs (13, 21) . In present, in LiverMetSurvey (an international registry including more than 26000 patients with CHMs who were scheduled for curative-intent surgery), the 5-year OS rate of patients undergoing resection of hepatic and extrahepatic metastases was 22% (22). For these reasons, currently, the presence of concomitant extrahepatic metastases is no longer considered an absolut contraindication for resection of liver metastases, if extrahepatic disease can be entirely removed (11, 13, 23, 24) .
The results presented in this study also support the complete resection of the entire metastatic burden as a prerequisite condition to achieve favourable long-term outcomes, since there were no survivors at 3 years following incomplete resections (R1/R2). The 5-year OS rate (13.3%) reported in this study in patients who underwent complete resection (R0) of hepatic and extrahepatic disease is more than two times higher than the 5-year OS (6%) reported by LiverMetSurvey in patients with CHMs who were not resected (22). Furthermore, a recent paper revealed that in the 678 patients undergoing liver resection for CHMs in "Dan Setlacec" Centre of General Surgery and Liver Transplantation from Fundeni Clinical Institute, Bucharest, R1/R2 resection was an independent prognostic for poor OS, while concomitant extrahepatic disease was not identified as an independent prognostic factor in multivariate analysis (25) . These results support the concurrent resection of hepatic and extrahepatic metastases in well-selected patients, if complete resection could be achieved.
However, concerns regarding the safety and oncologic benefit of hepatic and extrahepatic disease resection still persist and the indications and limits of surgical approach are not well established, yet, even in patients who could underwent R0 resections.
Historically, concerns regarding the safety of such an extensive operation have been raised, but most series reported in the last decade revealed that the short-term results achieved in these patients were similar to those observed in patients undergoing surgery for liver-limited metastases (10, 26, 27) . A similar trend was also observed in the present series, with no significant differences in morbidity and mortality rates between CHMs group and CHEHMs group, except for the patients undergoing major hepatectomies in the early period of this study. All the patients from this study who died postoperatively underwent major liver resections (for more than 4 CHMs larger than 5 cm) and 3 out of 4 patients underwent simultaneous resection of the primary tumor and hepatic and extrahepatic metastases. Since 2010, simultaneous resection of colorectal tumor and CHEHMs was avoided, especially in patients requiring major hepatectomies; consequently, during the last years no one patient died postoperatively.
Moreover, the long-term results achieved in CHEHMs patients who underwent major hepatectomies were poor in this study, with no one survivor beyond 3 years. The extent of liver resection could represent a surrogate parameter for the tumor load of the liver, major liver resections being performed usually due to the high number and/or large diameter of CHMs. By this point of view, the poor OS rates achieved in patients who underwent major hepatectomies may reflect the poor outcome of patients with high volume liver disease. This fact has been recently suggested by J. Chakedis et al, in a review article on current problems in colorectal liver metastases (26) .
Similar poor results were observed in patients presenting four or more liver metastases. In such patients, the OS rates achieved by complete resection of CHEHMs were significantly lower than in patients with up to 4 liver metastases. Comparable results were reported by D. Elias et al, who concluded that the presence of more than five liver metastases still represents a contraindication to hepatic resection in the setting of concomitant hepatic and extrahepatic metastases (10, 12) . Similarly, R. Adam et al revealed that the presence of six or more CHMs is a strong negative prognostic factor in patients with CHEHMs (28) .
Besides these prognostic factors, the location of the extrahepatic disease seems to significantly influence the long-term outcomes. Thus, most studies on this subject revealed that the presence of portal/retroperitoneal lymph node metastases is a strong predictor of poor outcome (21, (29) (30) (31) (32) (33) (34) . Although in our study the difference in OS was not statistically significant lower in these patients compared to other locations of extrahepatic disease, they experienced the lowest median survival (13 months) after R0 surgery. By contrary, the patients with lung or ovarian metastases experienced the most prolonged survivals in our series, representing the most suitable candidates for resection of hepatic and extrahepatic metastases from colorectal cancer. This observation has also been reported since 2000s by other groups (27, 35) .
In present, lung-limited metastases of colorectal origin benefit by a similar therapeutic strategy as liver-limited metastases, their resection being considered the treatment of choice, able to significantly increase survival of the patients. Some authors consider that the survival benefit achieved by resection of lung metastases is due to their favorable biologic behaviour. Moreover, in a recent study, Y. Mise et al revealed that in patients with concomitant liver and lung metastases, resection of liver metastases only was associated with significantly worse survival than those of patients with resection of liver and lung metastases. The 3-and 5-year OS rates of patients with liver resection only (42.9 % and 13.1%, respectively) were better than those of patients treated with palliative oncologic therapy (14.1% and 1.6%, respectively; p < 0.01). By this reason, the authors concluded that in selected patients (K-ras wild-type, primary tumor located in the colon) even resection of liver metastases in the setting of unresectable lung metastases should be considered (36) . Such results may be explained by the relative indolent growth of lung metastases, but also by the more effective oncologic treatment available in present (cytotoxic agents and targeted therapies). In our centre, in the last decade, the use on a large scale of more efficient oncological therapies (Oxaliplatin, Irinotecan, Bevacizumab and Cetuximab) could also explain the better OS rates achieved in second period of the present study.
The role of modern oncological therapy in selecting patients for resection of hepatic and extrahepatic disease was also emphasized by some authors (10, 12) , who recommended in patients with poor prognostic factors the use of neo-adjuvant chemotherapy (28) . However, the present study, as well as other studies, did not reveal that neo-adjuvant chemotherapy will translate in significantly increased OS rates. Moreover, D. Carpizo et al showed that neoadjuvant chemotherapy was independently associated with a worse survival (13) . This result may be induced by a selection bias, as most centres recommend preoperative use of chemotherapy especially in patients with more advanced disease (that portend a dismal prognosis). This contradiction between the postulated advantages of neo-adjuvant chemotherapy and the lack of proven benefit (based on the papers published until now) could be explained by the retrospective type of the studies, the selection bias for therapy allocation and the small number of patients included in these studies.
Conclusion
In conclusion, this study, nevertheless presenting all the above-mentioned limitations, was able to confirm that complete resection of metastases could significantly prolong survival in selected patients with CHEHMs. Although these patients have a low chance of cure even by R0 resections, they may benefit from an aggressive onco-surgical treatment strategy that includes surgical resection of all metastases. The patients requiring minor liver resection for less than four liver metastases benefit the most from complete resection of hepatic and extrahepatic disease.
